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(54) METHOD AND SYSTEM FOR NUMERICALLY CONTROLLED MACHINING 

(57)Abstract: 

PURPOSE: To select the optimum processing means 
based on the numerical controlling order, and optimize 
the respective processes in a method and a system for 
numerically controlled machining to realize the 
numerically controlled machining. 
CONSTITUTION: A numerically controlled machining 
system including a numerically controlled processing 
device 100, a control device 101 and a numerically 
controlled machine 102 is constituted. The numerically 
controlled processing device 100 requires the move on 
the total numerically controlling orders, divides the rapid 
processing group from the normal speed processing 
group in comparison with the reference value. The rapid 
processing is realized by the group of the machining 
method where the degree of completeness is regarded 
as important, while the normal speed processing is 
realized by the group with better machining efficiency of 
either the machining method where the die change is 
minimized or the machining method where the one 
drawing number is optimized, and the numerically controlled machining data are prepared for 
each group to be distributed to the control device 101. 
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50 T-aTM**. ^-SUtc-LT^a 



11 

lifov h&^-kjj (a 2) *«fffo*u X%m<nftu& 

ft (A3) 7&*A2l£*i*„ 

[00491 ^ai^a*, #.%&a^ii4S«ia ; s^a 

#J6a***HeL (A 4) , jUtS^^iiftS^fttaW 

Woif-g-ii. ^o&a^us&m^oTft^ax 

(ia^ai £ •) , g»3ttfea*>«£<i&ft3: 1 left 
oT^SttSfcffv* (A 5) , C<0^#Uov^Tfl5E 1 
0*ftTfljei-4 (A 6) o 
[0 0 5 0] 01 O(i*&93O£lfc01<?>&ftA«>K91BI 
■e*»>» (A) li*ft*l, 2**U (B) li*** 10 
££tp1-*><0T-*>& 0 XH1 1 li*»9J*>*lfc0ll«>«jt 

to 

[0 0 5 11 l90Xf-;7 r (A 5) Uft»t4¥»trtt 
l±, Hi Off) (A) O&ftsU tLXTF+liC ss- 
¥»=*-^NC»«j-*-yNC*¥BOWHEKJ:o 
T**^- t^T-^&o -tLT. (A6) US* 

«t*««tt» &i$Mt£7Bt LTtWgtJfc&U II 

1 1 <7>«5e 1 CffioT, WMM^fciMlO 7 B J: 
3<fMI«W:#ftfcafc«£U 3SiMt0 7BfiLLO«[ 20 

[0 0 5 21 a#JftSfcf!£S*Lfc»*«±, *0Xt-*-^ 
Ogj&T-* (A 7) , )V--fr-9 (A 8) £#<!?. L 
TSnlr'-^^^jL-7^1-* (A9) o 

r- 9 1 l * - yam tu 9 1 
&wm\ntmmmntz. hi oo (a) 

£2UJ:-9T$6£ (A 10) o -eo»^-0««#«|X 
+*k««*«iY-tifetH#X-tifei:H#Y-tftkOH 

H10«D (B) CfttOt'^, 50 
[0 0 5 31 WLW*tmWkb*mz. Hi io 

1 1 <0fi]5E 2 li, EH* # 60%iD+5< JLo^gft 

smm otsct ■) rite***^ o%tt±-e* 

[0 0 5 4 l^«»at*!S.U^I««±. .3fcKO.«J*K J: 
!?., HI i^»)a.3X;^o ^^J^|ri?T3.-.(-Aa-.-2 ).^-JP 

u.fc»K Ell iofl^4i:^^ 
«rtf o (A 1 3) o BP*». H#X^ii£tH#Y+i£i:tc 

ifeaii:o^Tii, t»«Bij*-y (a 1 4) t&mr- 

9 (Al 5) ifcffcSU *»toacov»Tli. fiSMSJlJ 
(A 1 6) tSff-? (A 1 7) t«rft«-f 

-So 

[0 0 5 51 (2 1 2 <ifea8qffitt9J*-?H>EKiPlia-C 

*•), a#*atif»*at»:^A'--/fl'»t&ft. s# 
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36R»af:*jER*afcu»itC)*i. -encjii^-n-rn 

[0 0 5 61 HI 3li**WOH*««)aa«] <07D 
— f-^-K HI 4 (i^:^<0^ife(5iJ<7)SS^2<7)7D 
-f- + -K HI 5li*«WO**W<0*ftf-J'tf)ltt 
iliT-i4o HI 3liH3U»lt**f-y7* (f) , 

(g) «>SHM?l«>fea*jj*U S-v^^ (Bl) , t 
y^>V1)aTr-9 (B2) , &mr-9 (B3) , fl. 

&£f* (B4) *aiu, iae-taw^*. -t<on=s^-tt 

fB (B5) o C«5*&0*ffl 4 Itmi 5lZif:+7 7 

■i )\s<n&ytr-9\~&^tz$fm-t&.mm*7t*<> xmi 

-f-OtfO^ftl -3 2 iT-£^U 77^^tB 

[oo5 7j *uiBa*ftjgjtojaaii;*iTV' <b 
oa^MRfcfB (B7) . -e-Lr. tf-^ctti-^&a 

Oj^T^S^SrWSgL (B8) , M^7i:i 
f-* (B9) **»<9*L4. COSllif-?**:. 

iiv»tti'fflSfo*afi:<pofio*affc*a«:ff -5 (b i 

0) o asytefflHi : &£#7> h LT. ills h 

id, *fr8tciseoTiaffltto«v»i!a»<;,a«i-sfi 

H3tfflaiR«rffL (B 1 2) , HWMSf-* (B 1 

3) tmmmr-9 (b i 4) tiWM-tz, 

[0 0 5 81 HI 4ti, (13 \ZtiM&ZT-y 7* (3) <0 

aiaiR2ojB.a**u a-?*? (en , n-y'mx 

7-9 (C2) , JUUf'-i' (C3) , (C 

4) ^stcHSsimffla^fflaiL (C5K *-9-\m 

"Tii&ao^T^S^SrfljcL (C6) . &a&7UJ: 
•jaWSf'-^* f 1|f,#L4 (C7) o -f" LT, 

fflao*a<kfefT-9ao*affc«ia«:ff^ (C8) . a 

91ttfflH#»!S:*'>> h L, -eo*7> H*jg0^w»« 
Ki^ttiififflflffiKf-*-/**^ (C9) . ttffl 

tt*** v >h*» ib ^ft 8 \z ^ c t * \m^.mmtR * 
tfv 1 (cio) , mmmr-9 (c i 1) ttt^af 
-j' (c 1 2) tzmfctZo — 

[0 0 5 91 HI 6 RU'm 1 7 li^ffe^GOIEJfetflJcoEt 
1 J)7D-ft- hT-* IK H3WX-T77' (h) , 
(i) Wffigl C0Ma^^t o BWfflSf-* (D 

1) , mmmr-9 (D2) , ^-asj^-y (D3), 
na*# (D4) , mx^mxti (ds) *si-^-«fl 

^^rffT (D6) o ^-yitC-J^tOl^tS** 
RjgSil*<)0-e*4*C), *DX^t^A7J (D5) 

ttoT, •?tt=SSiIS^i:-r^» (D7) o X*0I^«A 
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73 (D 5) Ui *)*-y7r4 ^WLtm%ZtaX®% 

•7, :W±, Xt>^r®*m:Z-*tX. ^® = X71 J ? 
®t?Z (D8) „ 
[0 0 6 0] %.lzlJ}®<r)M-tv h£?H (D9).B^ 

I-t-y l*£&#8i:<t OfiV, (2) ifUflfe»*&v>Sa><b 
HIKX-f-v 3 >^<D-ty h££#2 9i:i O^TTo 
[0 0 6 ll >kl~W®<r)&W.yim$:'tT7 (DlO)oEP 
(1) ^H-tr y h ltzM<DfrX-5tfc-tZ>m$i:ttom-t 

z>ttMLm®ttubZfti<\ (2) ®s^ttK, «jp?$mrl 
ffio^{z^^oia#5rBeai-4Ea^ffv\ (4) 

^HffiEB^ff^UiOfr^, (5) » i-ftTg* 

ft£S£fasyt*@7Gft§<si$sij££tti Tiii^tf 

"9 o 

[o o 6 2] 'ki~2®Bvm<oM-tv hmmtfti (d 

1 1) o EP*,, (1) MJLZ&TLfzMZftm win 
Stio fit, 2®3Vm<?>M J tv hZ'ifl (D 1 

2) o ep*>, (i) mmwa<n®&zmvii. (2) *^ 

[0 0 6 3] £K2BI§£LKOfKEIl*i? 9 (D 1 

3) 0 EP*>, (1) ftftBlffffltt, (2) WMHH, 

(3)Efi,(4)£#7KJ:«7#ll#Ea, (5) M9i:l 

7 7 (D14) CJ;t)0K*NGWIIst5o BP*j, 

-&(iNGT-*0. OKO^-g-liXT-7 7' (Dl 7) \~J& 
ffU NG<7)^li^T77' (Dl 5) Ufcfil"*. X 

r 7 y ( d i 5) ytt%&m&»im&&v%^m& 

KBEUl«E*lTofc*&j»«:fljgU iH&SrftoT 
*3MEttft*%£ttUiiLfrv>*fr«i, ^f?r (Dl 
7) U£firU «6«rffoTt»«rv»»'&(i, 
(D 1 6) 

I0064J 7*T"J~f (Dl 6) C^TIi. 
tfc»HS£fH <>*>-C*»), (1) Stt^fiv^fiSrSfti- 

friai-b 7 h $n^ao^(i^fM oui 17/** (JR17 



(8) #H¥8- 11040 

Z-ry? (D 1 3) UR4„ 

100651 X*T'J-f (Dl 7) ICj^TIi, 2@§ 

&p§<oEa£fH 6<7>t-*»7, o)^@-tv utao 

*T**t*H#«:«Hht**tftH#aiB» (2) lit £ 

fH> (3) ft£+ifcO*«U^8#«OH#«:Eat4 
Efi, (4) 1 £gOES$^&{feftR«>B$tt&ft 7 i: 
70 £ •)$aS*EIK?&£H#ES* (5) ^tftT?« 

v\ 3£K»JEfif-* (Dl 9) , Xf-> 3 /-t7 h 
flT-9 (D2 0) £Bl*U *-^»T^S*»*«Se. 
U *n"C*v»»fcii*?-7 7 (DID U»ff-f*o 
[0066J Hi 8RPB1 9 Ji$f§l8?>|li£#J<7)Ea 
2co-7U-^^- f-T**»), |30Xf 7^ (j) <7>E 

a2^^a^^to @#gija7 v -^ (ed t, m%m 

7-9 (E2) fc, (E3) £, ^ffiftft 

(E4) t, JBI^-HA* (E5) t«r*U-^«ffl^«: 
20 ffv (E6) o *-^*rio»CtPI-?-«*fK5c 
S*L4to-e*4i»t,, tpi-f-ax^ (E5) *t*ltft 
If, *-^M^r**fflOlnitt#^©fcft5Ul£o 
T, ^®=&fh s &KttZ> (E7) o XJOl-^ttA* 
(E5) U*0*-y7 7'f**«fc*fr4toItt*-S 

^■«=A*-f-«i:1-4 (E8) o 
[0 0 6 7] *(:jSJH<oa-t-y h^ffo (E9) C EP 
*>. (1) tST'MJI^Xr->3>i:M 
30 1 2iz£*)-ty hf 4«*ft#S!-t-/ h S:lfv>, (2) 7/1 

a-fc7h«rffv\ (3) 7ftfflttrt J £^i2^<bJffii:£ft2 9 
tci 5xf->3>i:t7 M-*H-fcy h^rtTTo 
[0 0 6 8] *U4DBOElH6a*lT? (E 1 0) . EP 
*>, (1) -tr y h LfcSTttI3it4£0#*WlWL, -f- 
^^T'^T-^^EIS^EfiiaSt LTE9J1-4fta:*t 

mmsfflai^ff^, (2) «sts«lt^ 

^-kr>^i"4tt», «¥fl««rff<'», (3) jjftjE-tffiW 
*««-it^^^Hl#^EaL, (4) lMtf)gSI$ii 

(5) 9 7^»«»a«rffdo ^«fMaa«t. & 

ftl3U«t^ 5vi'flf*±IR«:ax.4»^(i5 7^«- 
7 7 7jS«£TPSt:iS^^^*l^li^<7)i5-b7 h 
^ISLt-?-?)7 7 7i:CTti 0 X*ft3 lCi 

10 0 6 9] *i:2@Bfil^a-b7 h^ffi (El 
1) o BP*,, mf®*^fiEO|z]#f?$')Oaifc*^i5:i»EI 

50 WR<0EEaa^rff-9 (El 2) o BP*,, (1) 
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fa\ (2) m&mtx 
**TK. «Wfl**frv», (3) &SE^i£?>g«{-!§^& 
#<*>@#*EffiU (4) 1 g«cOEg$**«7£lfi*ift<0 
i$ii&ft7KJ:»)#«Eg£frv\ (5) 7 ??tm>& 
mtftOo Z<Dy y^mW.fSkmit. XT? 7 (E 1 0) 

^ (i. igfSSIS^/u-fc'^fcfHo *LT» 777 
»J*«9JEfif-* (El 4) ^f-/3>-t;H 
if-? (El 5) tifflSL+Zo X*-r»7t>E*i: 
fl^L (E 1 3) , &7T-&^J§<g-li*x7-/ (E 1 
1) U9fr*-*. 

[0 0 7 0] 02 0l±*%m(OmMffl<r>NCr'-?ft& 
107n-ft-hf*t) 1 @30^7^ (k) , 

(i) K*Kr*NCf-*ffc*i o»a*Sir*-. str^tfo 

(Fl), IfcKSIBBf-* (F2) fc, fl.g&£ft 

(F3) t % mmr-9 (F4) fctifeu^a^f-y 

ttfctfti (F5) o ep*»< (i) &mwmw.r-? t& 

xeflT-^-fo fit, (2) X-r->3>-b-y Hf-^ 

u (3) ttBM&afcff?. ion&iaatt* asm*!: 

L X h & EI#<7) Y •+& t -f & . 

[0 0 7 11 *1:^7 ■/•f'-* Srf^JSi-* (F 6 ) . BP 
*>, (1) *t*»U»:^--/»itL, tfRSJl-Xr-va 

S££ft l 6i:i OfT^, (2) tv-fnWKT-** 
ttfflU ««S?.*>^)«>ffiSHcS»L, *ft2 8KJ:i> 

* 7 7-^>^n-7> Kt* 7 h u x=>-?> h'mmfrm 

*->*J*f-**«lffiU (3) Ttft^r'-J'^fiK 
o»*t|B|«i:, t«l«)(b) J:»«t4H*5cenXii.«* 

[0 0 7 2] *i:9Hfff-i'S:Mt4 ( F 7 ) 0 EP 
*», (D EB0#OB#g[*«:ttflJL. £»*><b<7> 
ffiaH;*lftL-CiBK-i*'f > HSffliff^, (2) JM*OY 

.tOifceU (3) n*)0)Y-tm#&£.te.t 

4 SOglSfcl&ifeU ^ttO-tSi 
M3v»tt*fcflaK1-*i6«S±*&a«:lTO. witli, 
£08<O(c) c^tJ:-9U. 8tti-££LfcU 
j££L. fc + Sfc, L>Li 0/J*»«*. 
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• WftafrKiL-CftJSi-iCi:* 1 -?**. EP*>, 

(F8) jW&SSii*, 
[0 0.7 31 H2 1 ItlifmnWbMOllCT-tfttiL 
2<D7U-f-\- Ft^l), 13Mf (m) ON 

oT{|ibW:X7—/3>t'yHf-? (Gl) , * 
fcSUElf- * (G2) tt8&&ft (G3) Hi» 

r-9 (G4) ktnu, mraoxr7 7' (F5) tn 
jo ^a*f-*fiEjat*fT-9 (cs) . hp*>> (d & 

tt»«B#oB*fcxep-e*-r. -etr, (2) *x--> 

*ftl 7UJ:»)*SeL, (3) WW&afcff-). 

<0(b) ©lt«l*epXtt.A«*9l"C^1-o^^lff 
« \z ft *> r 91b L 4 * { & tmit * ± •) K * 
20 x., Y*iajO«l±EBlLT*4B#OY-tifei: + 4. 

[0 0 7 41 *icigwtni«fiiip»o*ia«rff 9 (c 

6) o EP*>> S^fi, ISS^fi, ^5feft^S^^«5feW 

tt, HjcSOtPlSriilll^ra^ii^^BL-C. *D 

[0 0 7 51 %.l~m&<Dm2 0{zmifZ,Z7-y7 (F 

6) t[5)«c, o) um\frm. (2)**jftr-irm 
Bis (3) w»ja 1 at*tf^7 7*T'-^<oftjaj6a*if-9 

50 (G7) o *UH2 0U»Jt-5X^7 7' (F7) fc|B|DI 
C (1) > hJdlffi, (2)»tt9>^»5e. (3) 

ii«ii4J6a**6«iif7*-^oftjft*atffv» (g 

8) . NCf-? (G9) «rft*-*-4. 
[0 0 7 6J @ 2 3 li*^WO^i£CTW N C Sf^aS^' 
Wa>Fa-7«7D-ft-^^U 02t:!frtt 
-SSfcliSljai^a^gl t-t^n> hn-5 2- 1-2- 
5W»ftW«RS:*1-. NCS^ta (H3) t LT, ff 
ifCOfeaUioTtt'bn/cNCT-J' (HI) fcftttfe 
ft (H2) timz. (1) NCf-?*I. (2) NCf 

40 -?coiig<ffa, (3) w»«iJEEti*«fft>n. *lt, 

-t;U3> ho-TOKfip^lfteJi-i (H4) o 
[0 0 7 7] Mi$<0(1) WNCf- ?©a«±. «rfci:N 

UGfiPtNCf- *77-f >ffiSct LT-fc^ 
(2) ONCf-'-^Oitgeail, l3S«*ONCf-^ 
50 Z'nniiVX-bZc X(3) ttttftttftEftii. -t^3> 
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[0 0 7 8] XStiffllW&lgB 1 t-t/i'3> hn-7 
2-1-2 - 5 *>mm&4 ZfrlT&&$tlX^Z>)i, 

o-7li, (1) ««B©f-?3>/<-h, (2) 

10 0 7 9] fijao(l) <7)^Mra<7)T'-^ He ;o 

o^TIl, NCT'-^fc^attUflyKLTiS^T, flftj 
© N C DPltt^aifllt 4 H (CffiglJ (7) N C ttHRWlc. USE 
Wx.lf, *-f-v a 4»#K, I 

-9*ftmLX*ix?ii%fttZo X(2) 8KB 

- A^ieft LT OK CI fcie«fc ■) , £#2 

1 lei *)BfaiL-^f,t<7)^r--> a >\z£t>ittzT- ?ie 20 

Stotaizmttio x<3) <0Nc*nitt«iR*ii, aiit 

{0 0 8 01 > l-D-7i:J:-5T|liai$^N 

CJ0l«waineo»7Ui'), ***>NCf-*«:55 
* L /.:»<&, ft* $ ti tz N C f - 9 -f-lRJCit-r 4 

[0 0 8 1 ] **Witf*OfSlMW-©*8l5e3ft4 <> 

•k.w*.m\ Ncsoi^t urn, m2izmtmmm\- 
x&ttMfljfeaitii i j:»it4fta<o-»«:-b^3> y 40 

10 0 8 21 

l«W«a*l HIUtKWLfcJ: 7 1:, *«Wi, ( 1 ) 
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mmizmtzito ± $ le&tefllffiiinifrfCfflrf 4c t^r- 
^t, SX&ft'Mtt iB#*a{b£offiti4*ftnxft$ 

[0 0 8 3] X (3) 5tfi5cJ£i&<aJral#ffil^ NC + 
#- h 1 UffllU BFS-tffiUHrtOfflSrlE-LTliO- 

#41" 4 U ifiv»tt£*ttK£"7 8tt f 4''> 

*a 4 J: »K ttffl-T4SO 
»t»«r^*< LTaX»OHR*ft*U tOia** 
|iO±t%:H ! fUo X (4) ftflHHftOftt>a*B 
Jtflfc, aXftttfctt, **i«»U*yi!L«rv>a*flBfc 

5.X (5) H*OEK¥*»f3cl6J3l±fc«4J:T(:H 
[0 0 8 4 ] X (6) a£&ft/MbOj)Dl?ji£UjH^T 

jea-cneiotoitffo^je, *mk\z.&zxm. 

*4 0 *tUZi?X, 7';^fflv^«^ft|»IW s 

mmt. 7-y<7mm®M*&mtzct\zit), 

[0 0 8 5] X (8) lH#«aftO^TftU»w»T, ft 
ffl«KOWv»fi«-ffl(r»4H#«:ffft LTSDI1-4 J: l \z 

\Z S fr- -/tPlUt^t 4 i X'(T>m EftlSl GEM? h 
ZttfXZZo 

[0 0 8 6] x (9) i o o tmtsi 

s i o i twunrntaxm 1 o 2 1 t^traitwKijni 

•^fAuftvT, aiisuffliftia^® 1 ooii, iscfisij 

-^«rf**L, ■fOftllBiaijbDIf-i'tWSP^fil 0 

i icfl-E-r* tor-, a»Wi-»a<fcLra«[Wflpj!ioi 

Si 0 2lz£&WLmfflWlJaTinfe2 J £hZttfX'£ 

4 0 xaiisiiwaa^g i o oxiwm%M. ion:» 

Ufito TftfflWWftllf - ^ * Sift 1 4 C t tfX % 4 74^ 
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[13 5] NCt-f- h 0<nuwmxi>z, o 

[0 6 ] NCt*- h 1 , 2 0«[t:^[ll-e*)^o 
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[08] NC«- h 2OSi^Eir**^> 0 
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[BIO] **WoHJ6«o*ftAoillWB-c*4o 
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